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TEST RE?'ORT 

FOR 

ANGLe VALVE, 1/2-INCH 

Combination Pump and Valve Co. Model 371, Drawing Number C = 6 4 8 0  

NASA Drawing N u m b e r  10428534 

ABSTRACT 

T h i s  report presents the re8ults of t e s t a  perfornod on one specimen of 
t he  Angle Valve 10428534. The following tests were perfomed: 

1. Receiving Inspection 
2. Proof Pressure 
3. Functional 
4. Flow 
5. Surge 

6. Low T w e r a t u r e  
7. High Temperature 
8. Life Cycle 
9. Burst 

The epecimen's perfoznance was in accordance with t h e  specification re= 
quirements of NASA Drawing Number 10428534, except during krmt testing. 

During burst  tes t ing,  t he  valve f a i l ed  at 18,900 psig. The specification 
requirements were t h a t  t h e  valve withstand a minimum burst pressure of 24,OOo 
P i g .  
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FOREWORD 

The teats  reported herein wore conducted for  the John F. Kennedy Space 
Center by Chrpler Corporation Space Division (CCSD) , N e w  Orleans, Lauiriana. 
This document urn prepared by CCSD under contract NAS 8-4016, P a r t  VII, CWO 
271620. 
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CHECK SHEET 

FOR 

ANGLE VALVE, 1/2-INCH 

MANUFACTURER: 
MANUFACTURER'S MOD= "R: 371 
MANUFACTURER'S DRAWING "UMBER: C6481, 
NASA DRAWING NUMEER: 10428534 
TESTING AGTWCY: 
AUTHORIZING AGENCY: NASA KSC 

Combination F'ump and Valve Co. 

Chrysler Corporation Space Division, N e w  Orleans, Lauisiana 

I. FUNCTIONAL REQUIREMENTS 

I1 . 

A. OPERATING HEDIUM: 
B. OPEXATING PRESSURE: 
C. PROOF PRESSURE: 
D. ERJRSTPRESSURE: 
E. VALVE CAPACITY: 

F. LEAKAGE: 
G. TORQUE: 

1. Desired valve stem 
lLmximm- 

2. Breakaway - 
3. Running- 
4. Seating - 

CONSTRUCTION 

He or GN2 
boo0 psig 
9OOO psig 
24,OOO psig 
(C,) = Average of 1.1 over a range of 

wlbble t i gh t  below boo0 psig 
2 t o 9 g p m  

100 Fn-lbs 

150 in-lb (detennined by t e s t )  
150 in-lb (detennined by t e s t )  
150 in-lb (dotelmined by t e s t )  

A. BODY HATERUL: 316 stainless passivated per 5.4.1 of MIL 
STD-171 

B. SEAT MATERIAL: Monel QQ-N-281 CLA, Teflon d isc  
inch, S C H . X X X ,  Grayloc clamp type s inch, SCH. XXX, Grayloc clamp type 

C. OUTLET PORT: 
D. INLET PORT: 
E. SECTIONAL DlHR4SIONS: Drawing 10428534 

111. ENVIRONMENTAL REQUI-S 

A. OPERATING TMPERATURE: +5 t o  +160°F 

IV. IDCATION AND USE: 

Saturn I B  C r u d  Support Eqdpplezrt, Larrnch Camplox 34 h t - a t i c  Systm, 
a8 a shutoff valve f o r  GN2 o r  He. 

v i i  
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SECTION I 

INTRDWCTION 

1.1 

1.1.1 

1.1.2 

1.2 

1.3 

- SCOPE 

T h i s  report describes the test of t he  &inch valve 10428534. 
Tests included were those necessary t o  determine whether the  
valve will sa t i s fy  the  operational and environmental require- 
ments of the  John F. Kennedy Space Center. 

One specimen was tested. 

ITEM DESCRIPTION 

Angle Valve 10428534 has a &inch naminal size inlet port. 
has a design operating pressure of boo0 psig and is rated f o r  
use with nitrogen and helium. 

It 

APPLICABLE DOCUNWTS 

The following documents contain the test requirements f o r  Angle 
Valve 10428534: 

a. KSCSTb164(D), Standard Environmental T e s t  Methods 
for Ground Support EQuipment Instal la t ions at  Cape 
Kennedy 

b. Canponent Specification, 10428534 

c. Cleanliness Standard, ISFCSTD-l64(D) 

d. Test Plan, TP-~CSD-F0-1124-1F 

1-1 



SECTION I1 

RECEIVING INSPECTION 

2.1 

2.2 

2.3 

2.4 

TEST REQUIRMENTS 

The specimen w88 visually and dimensionally inspected f o r  con- 
formance with the  applicable specifications pr ior  t o  t he  start 
of the tests. 

TEST PROCEDURE 

A visual and dimensional inspection was made of t he  specimen t o  
determine canpliance with NASA drawing 10428534 and applicable 
vendor drawings t o  the  extent possible without disassembling 
the  test specimen. At t he  same time the  test specimen waa also 
inspected f o r  poor workmanship and manufacturing defects. 

TEST RESULTS 

The specimen camplied with NASA drawing 10428534. 
of poor workmanship was observed. 

No evidence 

TEST DATA 

The data  presented i n  tables  2-1 and 2-2 were recorded during 
inspection. 

Table 2-1. Specimen Specifics 

Name 

Size 

Model Number 

Se r i a l  Number 

Combination Pump and Valve Company 
&Inch Angle Valve 

3/4-inch 

371-3 

None 

2-1 



Table 2-2. Specimen Dimensions 

~~ ~ 

Height, Overall (approx. ) 

Grayloc Outside Diameter 

Inlet and Outlet Port Size 

Grayloc Bore Center-Une t o  
Bonnet Top (approx.) 

Body Diameter 

9 .  &inches 

1.55-inches 

0 . 20-inch 

4. &inches 

3 .+inches 

c 
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SECTION I11 

PROOF PRESSURE TEST 

3.1 

3.1.1 

3.1.2 

3.103 

3.2 

3.2.1 

3.2.2 

3-2.3 

3.2.6 

3.2.7 

3.2.8 

3.2.9 

3.2.10 

3.2.11 

3 -3 

3-3.1 

TEST REQUIREMENTS 

The test specimen sha l l  be subjected t o  a proof pressure of 
9OOO wig.  

The pressure s h a l l  be applied simultaneously t o  the i n l e t  and 
out le t  ports, with t h e  valve i n  the  open position, and sha l l  be 
maintained f o r  5 minutes. 

The specimen sha l l  be inspected f o r  leakage ani distortion. 

TEST PROCEDURE 

The specimen was  instal led i n  the  test setup as shown i n  figures 
3-1 and 3-3 using the equipment l i s t e d  i n  tab le  3-1. 

Regulator 1 5  was adjusted f o r  zero outlet  pressure. 

The specimen and hand valves 5 ,  6, 8, 9, 10, 11 and U, were 
opened and the system was f i l l e d  wi th  de-ionized water. 
was bled f r a n t h e  system. 

A l l  air 

Hand valves 5 ,  8, 9, 11 and 24 were closed. 

Hand valve 7 was  opened, and 3000 psig GN2 w a s  monitored on gage 
14 

Regulator 21 w a s  adjusted u n t i l  a pressure of between 50 and 100 
paig was indicated on gage 15. 

Switch 17 was then closed. 
s tar ted operating. 

Solenoid valve 18 opened and pump 19 

The pump continued t o  operate u n t i l  a pressure of 9000 psig was 
indicated on gage 3. 
stopped. 

Switch 17 w a s  then opened and the  pump 

The 9OOO psig pressure waa maintained f o r  5 minutes, and the  speci- 
men was checked f o r  leakage. 

Hand valves 9, 11, and.24 w e r e  opened, the  systcm was vented, and 
the  specimen wgb then checked f o r  distortion. 

All data  were recorded. 

TEST RESULTS 

The specimen did not leak and there  w a s  ndevidence of distor t ion.  

3-1 



3.4 

3.4.1 

TEST DATA 

Test data presented i n  table 3-2 were recorded during the teat .  



Table 3-1. Proof‘ Pre8sure and Burst Te8t &pipent Li8t 

Serial 
No . 
NA 

NA 

BT-1396 
-B 

1118934 

x113U 

- 
Iten 
No . 
1 
- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

3.4 

1 5  

16 

17 - 

Remarks 

Angle valve 

Tap water 

&to a[),ooO-pSi( 
+Lo% Fs 
E a l  date8 
10-1-66 
4-1-67 

&to lOO,OOO=pd 
22.0% Fs 

11-2-66 
b W 4 7  

3 ft bs 3 ft by 
3 f t  

C a l  date8 

It em 

Water Supply 

Hydrostatic 
h’OSSuI’0 Gage 

Hydrostatic 
Pressure Gage 
(brst Test) 

first C hambsr 

Hand Valve 

H a n d  Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Water Re8 eno ir  

Pneumatic F i l t e r  

Pressure cage 

Power Supply 

Switch 

Manufacturer 

ashcroft 

katra 

CCSD 

hlinco 

lminc0 

hinco 

lplinco 

Lminco 

Lminco 

Lminco 

CCSD 

kndix Corp. 

Lehcroft 

ISG 

CCSD 

hatlor Hamor 

Model/ 
w t  lJo* 

371 

NA 

NA 

HA 

NA 

m11A 

5 o o u  

5001lA 

5 0 0 u  

m u  
m u  
5OolU 

NA 

1731260 

10575 

8990 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA BPST 
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Table 3-1. Proof Pressure and Wrrst T e 8 t  Equipment List (Continued) 

- 
Item 
No. 

18 

- 

19 

20 

21 

22 

24 

- 

It em 

Solenoid Valve 

Hydrostatic Pump 

Check Valve 

Regulator 

GN2 Pressure 
Source 

Hand Valve 

Manufacturer 

Marotta Valve Co 

Sprague Engineer 
Corp. 

Aminco 

Harotta Valve Co 

Air Products 

Aminco 

Model/ 
a r t  140 

mm3 

4-6305 

NA 

NA 

5001LA 

S e r i a l  
No. 

NA 

NA 

NA 

NA 

NA 

Table 3-2. Proof Pressure Test Data 

Pressure 9,000 psig/5 minutes 

I I 
I I 

I Zero I I Ledage 

Remarks 

A i r  operated; 
nlaxhun pres- 
sure 50,000-pd 

&-inch 

3OO0-psig inlet 
0- t o  200-psig 
ou t l e t  

&-inch 

None I Distortion 
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Figure 3-3. Proof Pressure And Wlrst Test Setup 

4 
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SECTION IV 

FUNCTIONAL TEST 

4.1 

1.1.1 

TEST REQUIRPIENTS 

The test specimen sha l l  be inspected f o r  leakage with the outlet 
port of the specimen pressurized t o  6OOO psig, specimen cloaed, 
and t h e  inlet port vented. Leakage sha l l  be recorded. 

4.1.2 The test specimen sha l l  be inspected f o r  leakage with the inlet 
port of the specimen pressurized t o  6000 psig, specimen closed, 
and t he  out le t  port vented. Leakage sha l l  be recorded. 

4.1.3 The opening, closing, and no& running torque of the valve 
sha l l  be determined with t h e  inlet port pressurized t o  boo0 psig 
and then relieved t o  zero psig. Record all data. 

4-10 4 Requirements 4.1.1 and 4.1.2 each, s h a l l  be repeated once f o r  the 
initial functional t e s t  and performed once f o r  all subsequent 
functionals. 
initially and 3 times for all subsequent functionals. 

Requirement 4.1.3 sha l l  be performed 10 times 

4.2 

4.2.1 

TEST PROCEDURE 

The specimen was instal led i n  the test setup as shown i n  figures 
4-1 and 4-2 us- the equipment l i s t ed  i n  table 4-1 except f o r  
thermocouple 18 and thermal chamber 19. 
closed. 

A l l  hand valves were 

4.2.2 The hand wheel was removed and replaced with valve s t e m  adapter 
21 and torque wrench 22. The specimen was closed using a torque 
O f  100 i n c h - p a d s  . 
A l l  regulators were adjusted f o r  zero outlet pressure. 

Hand valves 3 and 8 wem opened, and gage 5 was monitored f o r  
7000 psig. 

Pressure regulator 7 was adjusted unt i l  gage 9 indicated boo0 
Psi& 

4.2.6 Port C on leakage detector 20 was connected t o  port A of hand 
valve 16. 

4.2.7 Hand valves 12 and 16 were opened. 
leakage detector 20. 

There were no bubbles i n  

4.2.8 Regulator 7 waa adjusted for zero out le t  pressure, hand valve 17 
wa8 opened and the apecimen was vented. 

4.209 Hand valves 16 and 17 were closed and port C of leakage detector 
20 waa connected t o  port B of hand valve 17. 

4.2.10 Procedures 4.2.5 through 4.2.8 were repeated. 



4.2.16 

4.2-17 

4-2.18 

4.2.19 

k.2.20 

4.2.21 

4-2.22 

4.2.23 

4.2.24 

4.2.25 

4.3 

Regulator 7 w a s  slowly adjusted unt i l  6OOO psig pressure w a s  
applied t o  the  i n l e t  port of t he  specimen. 

The breakaway torque of t he  specimen was measured by slowly 
applying the maxinun torque required t o  unseat the  specimen. 

The specimen was  then fully opened. 
then measured between breakaway and open. 

The running torque w a s  

The specimen was  then closed, and the running torque during 
closing w a s  measured. 

Hand valve 17 w a s  then opened t o  vent the  out le t  port  of t he  
specimen, and leakage detector 20 was connected t o  port B of 
valve 17. 

With the pressure on the inlet  port of t h e  specimen, t he  specimen 
w a s  slowly opened until  bubbles appeared i n  leakage detector 20. 

The specimen w a s  slowly closed and the closing torque f o r  the  
specimen at  operating pressure was measured. 

Regulator 7 w a s  closed, 
was  vented. 

Procedures described i n  
determine breakaway and 
specimen . 

hand valve 16 was  opened and the  specimen 

4.2.12 through 4.2.l.4 were repeated t o  
running torque values for the  unpressurized 

Hand valves 11, 12, 16 and 17 were closed. 
were opened, and the regulator 13 w a s  adjusted t o  establish 2 
psig on gage 14. 

Hand valves 10 and 15 

Hand valve 17 w a s  opened. 

The specimen was opened u n t i l  bubbles appeared i n  leakage detector 
20. 

The specimen was  slowly closed and the  torque required t o  stop 
the bubbles w a s  recorded as the  reseating torque for unpressurized 
conditions of the specimen. 

Regulators 7 and 13 were adjusted t o  zero outlet pressure, hand 
valve 16 was opened and the  inlet  port of the  specimen was  vented. 

With the  specimen unpressurized the valve w a s  closed using the 
100 inch-lb torque value. Procedures 4.2.I.l through 4.2.24 were 
repeated ten  times and the data  recorded in table  4-2. 

TEST RESULTS 

The 100 inch-pounds maximum seating torque desired w a s  exceeded. 
Typica l  seating torques of 1fjo inch-pounds were required. A 
seating torque of l f j o  inch-pounds w a s  not excessive for t h i s  
valve and no m a l h c t i o n  or degradation occurred throughout the test. - 
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4.4 TEST DATA 

Test data are presented in table 4-2. 
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Table 4-1. Functional Test w p l p s n t  F a t  

- 
Item 
No. 

1 

7 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12  

13 

14 

- 

Item 

Test Specimen 

Helium and Nirtog 
Source 

Hand Valve 

F i l t e r  

Pressure Gage 

Hand Valve 

Regulator 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Regulator 

Presaure Cage 

Manufacturer 

Ccmlbination Pump 
and Valve Caplpony 

n CCSD 

Cambination Pump 
and Valve Co. 

Kic ropor ous 

Robbins Aviation 

Tescan Corporatio 

Robbins Aviation 

Robbins Aviation 

Robbina Aviation 

q b b i n s  Aviation 

Robbins Aviation 

Toscam Corporatio 

hxwh Instrument 
cappany 

~~ 

Model/ ~ 

3rt IJo 

371 

NA 

3-3 

b8W-W 

NA 

EKE230 
-4" 

!6-1002 

iSKG250 
-4T 

iSKG250 
-4T 

iSKG-250 
-4T 

BKG-250 
-4T 

BKG-250 
-4T 

26-1002 

NA 

Ser i a l  
No. 

NA 

NA 

NA 

NA 

NASA 

NA 

1002 

NA 

NA 

NA 

NA 

NA 

1009 

NASA 08- 
113-1l.42 

Remarks 

24dcron 

et0 10,OoO-psi~ is Fs 
C a l  dates . 

1-25-67 
4-24-67 

b i n c h  

7OOo-psig i n l c  
et0 7ooo-psig 
out le t  

!pinch 

loo-psig inlet 
0-to lo-psig 
out le t  

&to 3o-psig 
$.5% 
C a l  dates 
1-10-67 4-10-67 
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Table 4-1. .Ranctional Teat Equipment'List (Continued) 

It em 
~~ ~ 

Hand Valve 

Hand Valve 

Hand Valve 

Thermocouple 

Thennal Chamber 

Leakage Detector 

Valveatem 
Adapter 

Torque Wrench 

Manufacturer 

lobbina Aviation 

tobbins Aviation 

lobbins Aviation 

ionepel l  Corp. 

:omad Corporatitn 

'srsx co. 

CCSD 

Lrmstrong 

Model/ 
art No 

SKG-250 
-4" 

SKG-2% 
-4T 

SKG-2% 
-4T 

30U2 

NA 

NA 

NA 

SR-100 

Serial 
No . 
NA 

NA 

NA 

NA 

NA 

NA 

lASA 95- 
1318B 

Remarks 

&-inch 

&-inch 

-50 to  +m°F 
+2.5% (tampera- - ture test 0-1 

-25 t o  +165OF 
(temperature 
test only)  

400 ml. capacit 
(leakage t e s t )  
graduated 
cylinder and 
beaker 

Replace hand 
wheel of speci- 
men (when re- 
quired) 



Table 4-2. Functional Test Data 

. 
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SECTION V 

FLOW TEST 

5.1 

5.1.1 

5.2 

5.2.1 

5.2.5 

5.3 

5.4 

5.4.1 

5.402 

5.4.3 

TEST REQUIRpiENTs 

The valve capacity (C,) of t h e  specimen shall be detennined. 
The minimum Cv shall be 1.1. 

TEST PROCEDURE 

The test  specimen was installed i n  the test  setup as shown in 
figures 5-1 and 5-3 using the  equipment listed in tab le  5-1. 
A l l  hand valves and regulators w e m  closed. 

The test specimen w a s  opened. 

Hand valve 3 was opened and gage 4 w a s  monitored f o r  100 psig. 

Regulator 5 waa used t o  adjust  the  flow r a t e  t o  t h e  specimen 
over the f u l l  range of the testing. 

Ten readings were recorded i n  gallons per minute. Specimen 
i n l e t  pressure and pressure drop indicated by gages 9, 10, and 
ll and t h e  water temperature as indicated by thermocouple 8 
w e r e  recorded. 

TEST RESULTS 

The flow coefficient (C,) of the  specimen waa an average of 111 
when calculated over a flow range between 2 t o  9 gallons per 
minute . 
TEST DATA 

Test data recorded during t h e  test are presented i n  table 5-2. 
Pressure drop versus flow rate is presented in figure 5-3. 

The flow coefficient (CV) was canputed using the  following 
f oxmula : 

Where: Q = Measured flow rate (e) 
T = Density of t h e  water at the  temperature indicated 

by the temperature probe 
P =  Density of the  water at  bo°F 

AP = Pressure drop across the  specimen (psid) 

Data from the  pre-flow functional test  a m  presented in tab le  5-3. 



. Table 5-1. Flow Test Equipment List 

- 
[ten 
NO. 

1 

7 

2 

3 

4 

5 

6 

7 

8 

9 

- 

I t e m  

rest Specimen 

Water Supply 

Hand Valve 

Pressure Gage 

Pressure Regulata 

Pressure Gage 

Turbine Flow- 
Meter 

Thermocouple 

Presaure Gage 

Mawafac tu re  r 

Combination Pump 
and Valve Co. 

NA 

W i l l i a m s  Co. 

Heise 

Denison Division 
American Brake 
Shoe Company 

Ashcrof t 

Cox Instrument 
Division 

West Instrument 
Corporation 

Heise 

Model/ 
.rt 110 

371 

NA 

2oosP 

NA 

:c 122- 
3106 

NA 

M C R X  

30112 

NA 

S e r i a l  
No. 

NA 

NA 

NA 

lASA 08- 
-13-93- 
log24 

NA 

JASA 0% 
t13-9!j- 
1209-B 

3498 

NA 

JASA 0% 
113-95- 
1637-B 

Remarks 

&inch angle 
valve 

rap water 

+inch 

&to 1OOO-psig 
9.2% FS 
C a l  dates 
9-21-66 
12-30-66 
3-2L-67 

1-inc h 

&to 1OOO-psig 

C a l  dates 
10-3Ck66 

4-3Q-67 

21.0% Fs 

1-30-67 

et0 5o-gpm 
Cal dates 
9-18-66 
12-16-66 
3-l3-67 

-50 t o  +200’F 
L2e 3OF 
C a l  dates 
1Q-3-66 
2-31-67 

0-to loo-psig - t0.S F!3 

9 -2 1-66 
12-30-66 
3 - a d 7  

Gal dates  



Table 5-1. 

Tare 
(pai)  

Flow Test Equipment Wst (Continued) 

~ ~~ 

AP Media Temperature 
(ps i )  (OF) 

It ern 
No. 

10 

- 

11 

12 

- 

0.8 
0.9 
1. 4 
1.3 
1.8 
2.3 
2.6 
2.3 
1.5 
1.1 
0.9 
0.7 
0-7 

Item 

2.5 
6.5 

11.3 
19.0 
31.7 
70.3 
89.5 
70.5 
30.7 
19.1 
11.8 
6.8 
2.6 

Pressure Gage 

Pressure Gage 

Hand Valve 

Flow 
L&!!L 

2 
3 
4 
5 
6 
8 
8.8 
8 
6 
5 
4 
3 
2 

Manufacturer 

Heise 

Heise 

W i l l i a m s  Co. 

Model/ 
wt iJo 

NA 

NA 

2OOSP 

Table 5-2. Flow Test Data 

Specimen Pressure 
( paig) 

Upstream I Downstream 

4.5 
8.8 

14.3 
22.1 
36.0 
76.5 
97.0 
77.3 
35.0 
22.3 
14.3 
8.7 
4.5 

1.2 
1. 4 
1.6 
1-8 
2. 5 
3.9 
4.9 
4.5 
2.8 
2.1 
1.6 
1.2 
1.2 

S e r i a l  
No. 

M A  O S  
.u-95- 
1W-C 

IASA o& 
-13-93- 
10644 

NA 

Remarks 

O-to loo-psig +a = 
Cal dates 
9-2l-66 
12-30-66 
3-21-67 

0-to loo-psig - *.2% Fs 

9-U-66 
12-30-66 
3-21-67 

C a l  dates 

2-inch 

46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
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Table 5-3. Pre-Flow Functional Test Data 

I I I I I I I 
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* -  SECTION V I  

SURGF, TEST 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

6.2.9 

6.2.10 

6.2.11 

6.3 

TEST REQUIREMENTS 

The test specimen s h a l l  be subjected t o  20 pressure Bul’ges, 10 
with the specimen closed and 10 with the  specimen pa r t i a l ly  
opened. 

Each pressure surge shall be a pressure increase from zero t o  
6OOO psig w i t h i n  100 milliseconds. 

The downstream s i d e  of the  specimen shall be vented after each 
surge, when specimen is  pa r t i a l ly  opened. 

TEST PROCEDURE 

The test specimen was ins ta l led  i n  the  test  setup as shown i n  
figures 6-1 and 6-2 using the  equipment l i s t ed  in table  6-1. 
A l l  hand valves, regulators and the  specimen were closed f o r  
zero pressure. 

Hand valve 2 was opened. 

Pressure gage 4 indicated the  supply pressure of 7000 psig. 

Regulator 5 was adjusted unti l  gage 6 indicated 6OOO psig. 

Switch 18 waa closed, solenoid valve 8 actuated and the inlet 
port of the specimen waa pressurized t o  6OOO psig. 

The output from pressure transducer 15 and the  time f o r  each 
zun were recorded on oscillograph 16. 

Switch 18 was opened and solenoid valve 8 deactuated. 

Procedures 6.2.5 through 6.2.7 were repeated 10 times. 

The specimen was p a r t i a l l y  opened (cracked), and the  vent port 
of solenoid valve 8 was capped. 

Procedures 6.2.5 through 6.2.7 w e r e  repeated f o r  10 additional 
cycles, hand valve 12 waa opened after each cycle, and the  
downstream pressure was vented from the  specimen. 

The specimen was examined for dis tor t ion  after each cycle, and 
was functionally tested pr ior  t o  and after surge testing. The 
data wore recorded. 

TEST RESULTS 

The specimen was cycled 10 times i n  the  closed position with a 
pressure of zero t o  boo0 psig at a rise rate of 30 milliseconds. 
The second 10 cycles mre performed with the  specimen i n  the  

6-1 



6.4 

6.4.1 

6.4.2 

partially opened (cracked) position. No damage waa in evidence. 

TEST DATA 

A typical surge waveform, recorded during the test, is shown in 
figure 6-4. 

Data recorded during the pre-surge and post-surge functional 
t e s t s  are presented i n  tables 6-2 and 6-3. 
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Table 6-1. Surge and Cycle Test Equipment L i s t  

- 
Itea 
NO. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- 

Item 

Test Specimen 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure Regulatc 

Pressure Cage 

Hand Valve 

Solenoid Valve 

Hand Valve 

Pressure Gage 

Helium and 
Nitrogen Source 

Hand Valve 

Solenoid Valve 

Nanufac t u r e r  

hutdnation Pump 
urd Valve Co. 

:ombination Pump 
md Valve Co. 

Ucroporous 

Lshcroft 

'escom Corp. 

Lshcroft 

lobbins Aviation 

Iarotta Valve Co. 

lobbins Aviation 

iahc rof t 

CCSD 

Lobbins Aviation 

[arotta Valve Co. 

h!odel/ 
srt No 

371 

380-3 

@13F-W 

NA 

!&loo2 

NA 

ISKC-250- 
4T 

W-583 

SKG250- 
4T 

NA 

NA 

SKG2W- 
4T 

nV-583 

Ser ia l  
No. 

NA 

NA 

NA 

YASA 08- 
U3- 
m594-P 

1004 

JASA 0% 
U3- 
zoo5944 

NA 

3696 

NA 

JASA 08- 
U3- 
m594-B 

NA 

NA 

2916 

Remarks 

&inch angle 
valve 

l b i n c h  supply 

2 4 c r o n  

0-to 10,000-psi@ ??.a Fs 
C a l  dates 
12-8-66 
3-7-67 

7OO0-psig inlet  
O-to 7OOO-psig 
out le t  

C a l  dates 
12-6-66 
3-7-67 

&-inch 

3-way, hi 
b i n c h  

h 

&to 10,OOO-psi# 

C a l  dates 
12-8-66 
3-7-67 

9.2% Fs 

3-uay, &inch 



- 
Item 
No 

14 

- 

1 5  

16 

17 

18 

- 

- 
I t e m  
NO. - 

Table 6-1. Surge and Cycle Test Equipment List (Continued) 

I t e m  

Reduction Mot o r  
and Gear 

Pressure 
Transducer 

Oscillograph 
Recorder 

Electrical  Supply 

Switch 

Manufac'ture r 

Westinghause 

Teledyne 

C. E. C. 

Plant Services 

~~ ~~ ~ 

Model/ 
a r t  1Jo ,, 

NA 

176 

5 - l a  

NA 

Ser i a l  
No. 

NA 

652137 

NASA 
017887 

NA 

Refer t o  e l ec t r i  
:al schematic f c  
identification 

28-vdc and 115- 
vac 

Table 6-lA. Surge and Cycle Elec t r ica l  FXpipment L i s t  

I t e m  

Motor, Elec. 

Gear Drive 

Cycle Timer 

Limit Switch 

Relay, Time Deley 

Relay, Time Delay 

Counter 

Switches 

Relays 

Manufacturer 

Westinghause 

Boston Gear Co. 

Cramer Cont r o l s  

Honeywell 

ESNA 

ESNA 

General Controls 

Underwriters 
Laboratory, Inc. 

Magnetic Elec. 
coo 

Model/ 
a r t  iJo ,, 

dfe-Line 
CSP 

1-145-50 

523 

Ucro- 
h i t c h  

L12QT 

Ibl2QT 

Mercury 

NA 

NA 

Ser ia l  
No 

NA 

NA 

Y2389A 

NA 

557910 

557909 

NA 

NA 

NA 

Remarks 

Remarks 

Shp, W-vac, 
3-phase 

1750-rpm input 
35.rpn output 

LlS-vac, 28-vdc 

&vdc 



Table 6-2. PreSurge Functional Test Data 
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Table 6-3. Postsurge Functional Test Data 

RUn 

Applied Specimen Opening ’ ’ Closing I 
Seating In l e t  Torque Running Torque Torque 
Torque Pressure (in-lb) ~ ( in- lb)  ( in- lb)  

( in- lb)  (psig) Opening 1 Closing 
100 6Ooo 130 100 I 150 150 

I 

I 
I 

I 

I 



I 

8 
k 

. -  

H 
m 

6-7 

4 

i 
3 

5 



Note: Refer t o  tab le  6-IA fo r  iten ident i f icat ion.  

MOTE: CR1-Set time t o  allow delay i n  open position 
and time t o  close valve. 

CR2-Set time delay for length of time neces- 
s a 4  t o  open tes t  specimen. 

CT1-Set cam t o  actuate once per cycle i n  any 
posit ion, 

CT2-Cam ac tua te s  t o  vent during interval  when 
test specimen i s  closed. 

CT3-Cam set so t h a t  SW3 i s  actuated i n  the t o t a l  
time interval for opening, delay In  t h e  
open position and closing of the valve. 

(CR1) CR2) 

NOTE: CTq- Setting same as CT3. 

Sol.1-Inlet pressure 
solenoid ,3-way 

Sol.2-Vent Solenoid, 
3-way 

Light-Ind.light-REl) 

Ctr-28v.d~. counter 

C T ~ ; C T ~ ; C T ~ - T ~ P S  of 
cycle timer4 .O. 

CRI ; CR2-Time delay 
relay - TOE 

SW1 ;SW3-28V.d~.- 01J- 
OFF switch. 

CTM-Cycle timer motor 

CTq-Tips of Cycle 
timer - N.O. 

LS-Stroke t r ave l  l i m i t  
switch - N.C. 

Rl-Tips of CR1 - N . 0 .  
&-Tips of CR2- N.C. 

L i g h t - I n d . l i g h t 4 ~  

CR3;CRb-Coils of rev- 

sW2-1 15 v.ac.- ON-Off 

erse contacts 

switch. 

Figure 6-IA. Cycle Electrical Test Schanatic 
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Figure 6-4. lppical Surge Waveform 
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SECTION V I 1  

L O W  TPIPERATURE TEST 

i '  7.1 TEST REQUIREMENTS 

7.1.1 The test specimen shall be subjected t o  a low temperature tes t  
at +5 (to, -4)OF t o  determine whether t he  environment cause8 
degradation or deformation. 

7.1.2 The tes t  specimen sha l l  be subjected t o  a functional test i n  
accordance wi th  section IV during t h e  low tamperature test 
using helium.- the test medium. 

7.2 TEST PROCEDURE 

7.2.1 The specimen was  installed in the tes t  setup as shown i n  
figures 7-1 and 7-3 using the equipment l i s t e d  in table  4-1. 

7.2.2 Thennocouple 19 was affixed t o  the specimen, thermal chamber 
18 w a s  cooled t o  +5OF, and the re la t ive  humidity was  maintained 
between 60 t o  90 per cent. 

7.2.3 Temperature s tabi l izat ion was achieved and a functional test 
was  performed. 

7.2.4 The chamber was returned t o  ambient temperature and a second 
functional test was performed. 

702.5 The specimen was visually inspected within one haur of its 
return t o  ambient temperature. 

7.3 

7.4 

TEST RESULTS 

The specimen demonstrated no apparent adverse effects  from 
thermal changes except for a s l igh t  increase i n  the seating 
torque a t  +5OF. The torque returned t o  normal a t  ambient. 

TEST DATA 

Data recorded during the test are  presented in tables  7-1, 7-2, 
and 7-3. 

, 
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Table 7-1. Pre-Lou Temperature Functional Test Data 

RUn 

1 

I 

I 

Applied In l e t  Out l e t  
Seating Pressure Pressure Leakage 
Torque (psig) (PS id  (scim) 

150 0 6Ooo I None 

(in-lb) 
100 6000 0 None 

I I I I 1 I 

I t 
1 I I 

I I 1 

7-2 

4 



Table 7-2. Low Temperature Functional Test Data at +5OF 



Table 7-3. Post-Low Temperature F'unctional Test Data 

I 

. 



a 
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Figure 7-2. Low And High Temperature Tests Close-up 
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SECTION V I 1 1  

HIGH TEMPERATURE TEST 

8.1 

8.1.1 

8.1.2 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.2.6 

8.3 

TEST REQUIREMENTS 

The test  specimen shall be subjected t o  a high temperature test  
at 160 (+4, 4)OF for  a period of 72 (+2, -0) hours t o  determine 
i f  the environment causes degradation of perfonnance. 

The test specimen shall be subjected t o  a functional test i n  
accordance with section IV during and after the  high tempera- 
tu re  test using helium as the test medium,  

TEST PROCEDURE 

The specimen w a s  ins ta l led i n  the  test  setup as shown i n  
figures 7-1 and 7-3 using the equipment listed i n  tab le  4-1. 

Thermocouple 19 was affixed t o  the  specimen, and temperature 
of thermal chamber 18 w a s  increased t o  160OF at  a rise rate of 
appraximately lo per  minute. The humidity was  maintained at  
20 per cent. 

The 160°F temperature w a s  maintained f o r  72 hours after tanpera- 
t u re  stabil ization. 

A functional test was  perfonned while the  specimen and chamber 
were a t  160°F. 

The chamber temperature was returned t o  ambient conditions 
upon completion of the  functional test. 

Within one hour following t h e  establishment of ambient condi- 
tions, a visual  inspection and functional test were performed 
on the specimen. 

TEST RESULTS 

The test  specimen demonstrated no adverse effects  fran the  
thermal  change, 

TEST DATA 

Data recorded during the test are presented in tables  8-1 
and 8-2. 
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Table 8-1. Functional Test Data A t  +160°F 

I I 
I 

! 

t 1 

RUn 
Applied I n l e t  Out l e t  I 

Seating Pressure Pressure Leakage 

(in-lb) 
Torque (PS id  ( P S i d  (scim) 

100 boo0 0 None 
150 0 6Ooo None 

I I 
I 

.. 

. 

8-2 



Table 8-2. Post-High Temperature Functional Test Data A t  Ambient 

1 
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SECTION IX 

CYCLE TEST 

9.1 

9.1.1 

9.1.2 

9.103 

9.1.4 

9.2 

9.2.1 

9.2.2 

9.2.3 

9.2.4 

9.2.5 

9.2.6 

9 -3 

TEST REQU1RE"S 

The test specimen shall. be subjected t o  1000 cycles. 

Each cycle shall consist of pressurizing the  inlet port t o  
6000 psig and then opening and closing the specimen. 
be the test medium. 

GN2 s h a l l  

The specimen downstream pressure sha l l  be vented t o  below 3100 
psig after each cycle. 

A functional t e s t ,  as specified in  section IV, shall be per- 
formed following t h e  canpletion of 50, 100, 500 and lo00 cycles. 

TEST PROCEDURE 

The specimen w a s  ins ta l led in the test setup as shown i n  
figures 6-1 and 6-2 using t h e  equipmbnt l i s t e d  in table  6-1. 

All hand valves and regulators were adjusted for zero pressure. 

Hand valve 2 waa opened and gage 4 indicated 7000 psig. 

Regulator 5 was adjusted u n t i l  boo0 psig was  indicated on gage 
6. 

The e l ec t r i ca l  network w a s  adjusted and the  following events 
were sequenced: 

a. Solenoid valve 9 actuated and the  specimen was pres- 
surized t o  6OOO psig, as indicated on gage 6. 

b. Solenoid valve 13 actuated and the out le t  port waa 
closed during specimen opening and closing. 

C. Reversible e l ec t r i ca l  motor U, opened and closed the  
spec h e n  . 

d. Solenoid valves 8 and 13 deactuated and vented the 
downstream pressure fran the specimen t o  below 3000 
psig as indicated on gage 10. 

Functional tests were performed after 50, 100, 500 and lo00 
cycles of the  specimen. 

TEST RESULTS 

No malf'unction or degradation occurred other than an increase 
i n  the seating and closing torques, after 500 cycles, t o  a range 
of 180 inch-pounds as campared t o  a typical  150 inch-pounds range 
observed earlier in the  test. 
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9.4 
k 

TEST DATA 

Data recorded during the test are presented in tables 9-1 
through 9-5. 

.- 

I 

/ 
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Table 9-1. Pre-Cycle Functional Test Data 

I 
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Table 9-2. Functional Test Data After 50 Cycle8 

I 

J 
J 



Table 9-3. Functional Test Data After 100 Cycles 

After 159 cycles, direction of f l o w  was changed. 
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Table 9-4. Functional Test Data After 500 Cyclea 

180 
180 

3 0 1.0 w 1.0 - 95 I 
2 - 85 - -- 

I 
I I I I I I I 

1 I I I I 
I 

1 

1 

I 



Table 9-5. Functional Test Data After lo00 Cycles 

0 

.* 

None 

I 

Applied 
Seating 

Torque 
(in-lb) 
180 
OK 

In l e t  
Pressure 

(PS id  

Outlet 
Pressure 

(psig) 
Leakage 
(scim) 
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SECTION X 

BURST TEST 

c 

,1001 

10.1.1 

10.1.2 

10.2 

10.2.1 

10.2.2 

10.2.4 

10.2.5 

10.2.6 

10.2.7 

10.2.8 

10.2.9 

10.2 . 10 
10.3 

10.4 

TEST REQUIREMENTS 

The specimen shall be subjected t o  a hydrostatic pressure of 
24,000 psig. 

The hydrostatic pressure shall be applied s h l t a n e o u s l y  t o  
the specimen inlet  and outlet ports with the valve i n  the  open 
position. The pressure sha l l  be maintained f o r  5 minutes. 

TEST PROCEDURE 

The test  specimen was instal led in  the  test setup as shown i n  
figures 3-1 and 3-3 using the equipment l i s t e d  i n  tab le  3-1. 

Regulator 15 was adjusted f o r  zero out le t  pressure. 
and hand valves 5, 6, 8, 9, 10, 11 and 24 w e r e  opened and the  
system was  f i l l e d  with de-ionized water. 
the system. 

The specimen 

A l l  a i r  was bled fram 

Hand valves 5, 8, 9, 11 and 24 w e r e  closed. 

Hand valve 7 was opened, and 3000 psig % pressure w a s  indicated 
on gage 14. 

Regulator 21 was adjusted u n t i l  a pressure of between 50 and 100 
psig was  indicated on gage 15. 

Switch 1') w a s  then closed. 
pump 19 started.  

Solenoid valve 18 was actuated and 

The pump continued t o  operate u n t i l  a hydrostatic pressure of 
18,900 psig was  reached and a report w a s  heard from wi th in  the 
chamber. 
increase the pressure fai led.  

The pressure a t  t h i s  time dropped and a l l  at taupts  t o  

Hand valves 9, 11, and 24 were opened and the system w a s  vented. 

A l l  data were recorded. 

TEST RESULTS 

The specimen did not reach 24,OOO psig during the burst test. 
Failure of the bonnet (cartridge) threads occurred a t  18,900 psig 
(see f igure 10-1). 

TEST DATA 

The specimen remained in t ac t  up t o  a pressure of 18,900 psig 
then the  pressure dropped. 
lower valve body. 

The bonnet had separated from the  
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